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$(N, X, F)$ (1.1)
. ,
(i) $N:=\{1,2, \cdots, n\}$ , $i$ $i=1,2,$ $\cdots,$ $n$
.
(ii) $E$ , $i\in N$ $X_{i}\subset E$ $x_{i}$
, $X:= \prod_{i=1}^{n}.X_{i}$ , $X\ni x=(x_{1}, x_{2}, \cdots, X_{n})$ $n$ ,
(multistrategies) . ’ : :
(iii) $F=(F_{1}, \cdots , F_{n})$ : $Xarrow R^{n}$ , $i\in N$
$F_{i}=f_{i}/g_{i}$ : $Xarrow R$ ( $f_{i}$ : $Xarrow R,$ $g_{i}$ : $Xarrow R$, $g_{i}(X)>0,$ $\forall x\in X$ )
.
, $i$ “–
. , $i\in N$
. , Nash
–..
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, ,
$i\in N$ , $g_{i}$ / , .
, $n$ $(N, X, F)$ $\varphi$ : $XxXarrow R$





$\overline{x}=$ $(x_{1}^{-} ,\overline{x}_{2}, \cdots, x_{n}^{-})\in X$ .
, $\overline{x}^{\hat{i}}$ $\overline{x}^{\hat{i}}=$ ( $x_{1}^{-\hat{i}},$ $\cdots$ , Xi-l, $x_{i+1},$ $\cdots,$ $x_{n}^{-\hat{i}}$ ) $\text{ }\dot{\mathrm{g}}$ .
, ,
$\dot{\text{ }^{}\backslash \backslash }-$ .
, .




Proposition 1. (i), (ii) .
(i) $\overline{x}\in X$ .
(ii) $i\in N$ , $y_{i}\in X_{i}$ ,
$\frac{f_{i}(\overline{x})}{gi(\overline{x})}\leq\frac{f_{i}(y_{i},\overline{x}^{\hat{i}})}{g_{i}(y_{i},\overline{x}^{i})\wedge}$ (2.3)
.
Proof. $(\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{i})$ inf .
, $(\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i})$ $\vee(2.2)$ . $(\geq)$ $\in X$ inf




. , $(22)$: , (i) .
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$i\in N$ , $\varphi_{i}$ : $X\cross Xarrow R$ .
$-$
$\varphi_{i}(x, y):=f_{i}(x)g_{i}(y_{i}, X)\overline{i}-gi(X’)f_{i}(yi, X^{\dot{i}})$ $\forall(x, y)\in X\cross$ X
$:$
. (2.4)
, $\varphi$ : $X\mathrm{x}Xarrow R$ .
$\varphi(x, y)$ $:= \sum^{n}\varphi_{i}(.x,.y)r$ $\forall(x, y)\in X\cross X$ . (2.5)
$i=1$
$\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}_{\mathrm{o}\mathrm{S}}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ $2$ (i), (ii)
(i) $\overline{x}\in X$ .
$(\mathrm{i}\mathrm{i}.)\varphi(\overline{x}, y)\leq 0$ , $.\forall y\in X$ .
Proof. $(\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{i})$ , $\overline{x}\in X$ , Proposition 1.
$b^{\backslash \mathrm{I}\vec{\mathcal{D}}},$ $\forall i\in N,$ $y_{i}\in X_{i}\vee \mathrm{C}$
$\frac{f_{i}(\overline{x})}{g_{i}(\overline{x})}\leq\frac{f_{i}(y_{i},\overline{x}^{i})-}{g_{i}(y_{i},\overline{x}^{i})\wedge}$
. ,
$\varphi_{i}(\overline{X}, y)=f_{i}(\overline{x})g_{i}(yi,\overline{X})\hat{i}-gi(_{\overline{X}})fi(yi,\overline{x}^{\hat{i}})\leq 0$ . (2.6)
(2.6) $i\in N$ ,
$\varphi(\overline{x}, y)=\sum\varphi_{i}(\overline{x}n, y)\leq 0$ (2.7)
$i=1$
. .’ .
, $(\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i})$ , $i\in N$ , $y=(y_{i},\overline{X}^{l})\mathrm{s}$ . , $\varphi(\overline{x}, y)\leq\cdot 0$
,
$\varphi_{i}(\overline{x}, y)+\sum\varphi j\neq ij(_{\overline{X}}, y)\leq 0$
(2.8)
. ,









, $\varphi_{i}(\overline{x}, y)\leq 0$ .
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Lemma 1. ( $\mathrm{K}\mathrm{y}$ Fan’s Inequality) $X$ , $K$ $X$
, $\varphi$ : $X\cross Xarrow R$ (i), (ii), (iii) .
(i) $\forall y\in K$ , $x\vdasharrow\varphi(x, y)$ ; .
(ii) $\forall x\in I\mathrm{f},$ $y\mapsto\varphi(x, y)$ ; .
(iii) $\forall y\in K,\backslash$ $\varphi(y, y)\leq 0$ .
, .
$\exists\overline{x}\in K$ $s.t$ . $\forall y\in K,$ $\varphi(\overline{x},y)\leq 0$ . (29)
Lemma 1. , [5] .
Theorem 1. $i\in N$ , $X_{i}\subset E$ , , $f_{i},$ $g_{i}iXarrow R_{+}$
, .
(i) $f_{i}|_{X_{i}}$ : $Xarrow R_{+}$ , .
(ii) $g_{i}.|_{X_{i}}$ : $Xarrow R_{+}$ , .
, $R_{+}=\{r\in R|r>0\}$ .
$\downarrow$ . .
, $\overline{x}\in X$ . , $\overline{x}\in X$




Proof $i\in N$ $X_{i}$ , $X= \prod_{i=1}^{n}xi$ , .
, $\varphi$ : $X\cross Xarrow R$ (2.5) . , $\forall y\in X_{;}xrightarrow\varphi(x, y)$
. , $\forall x\in X,$ $y\mapsto\varphi(x, y)$ . , $y,$ $z\in X,$ $\alpha\in(0,1)$
,
$\varphi_{i}(X,,\alpha y+(1-\alpha)z)$ $=$
$f_{i}(x)gi(\alpha yi+(1-\alpha)z_{i}, x^{\hat{i}})-g_{i}(X)f_{i}(\alpha y_{i}+(1-\alpha)z_{i}, X^{\hat{i}})$
$\geq$ $f_{i}(x)[\alpha gi(yi, x^{\hat{i}})+(1-\alpha)g_{i}(z_{i}, X)i]\wedge$
$+g_{i}(X)[-f_{i}(\alpha y_{i}+(1^{\cdot}-\cdot\alpha)zi, xi)]$
$(g_{i} : X_{i}arrow R\dotplus,.\text{ })$
$\geq$ $\alpha f_{i}(x)g_{i}(yi.’ x^{\hat{i}})+(1-\alpha)fi(x)gi(z_{i},.X^{\hat{i}})$
$+g_{i}(X)[-\alpha fi(yi, x^{\mathrm{q}})l-(1-\alpha)fi(_{Z}i, x^{\hat{i}})]$
( $f_{i}$ : $X_{i}arrow R_{+}$ , )
$=$ $\alpha[f_{i}(X)gi(y_{i}, x)\hat{i}-g_{i}(X)fi(y_{i}, x^{\hat{i}})]$
$+(1-\alpha)[f_{i}(x)g_{i}(\mathcal{Z}_{i}, x^{\mathrm{s}}l)-gi(X)fi(Zi, x^{\hat{i}})]$
$=$ $\alpha\varphi_{i}(_{X}, yi)+(1-\alpha)\varphi_{i}(X, Z_{i})$ .
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, $\varphi_{i}(x, \cdot)$ . , $\varphi(x, \cdot)=\sum_{i=1}^{n}\varphi i(x.\cdot)$ . ,
$i\in N$ $y\in X$ ,
$\varphi_{i}(y, y)$ $=$ $f_{i}(y)gi(yi, y)\hat{i}-g_{i}(y)f_{i}(yi, y)\hat{i}$
$=$ $f_{i}(y)g_{i}(y)-gi(y)f_{i}(y)$
$=0$
, $y\in X$ ,
$\varphi(y, y)=\sum n\varphi i(y, y)=0$ .
$i=1$
, Lemma 1. ,
$\exists\overline{x}\in X$ $s.t$ . $\forall y\in K$ , $\Psi(\overline{x}, y)\leq 0$ . (2.11)
, Proposition 2. , $\in X$ .
$i\in N$ , $C^{i}$ : $\prod_{j\neq i}X_{j}arrow 2^{X_{i}}$ .
$C^{i}(x^{\hat{i}}):= \{x_{i}\in X_{i}|F_{i}(x_{i}, x^{\hat{i}})=\inf_{y\in} iF_{i}(y_{i}, x^{\hat{i}})\}$. (2.12)
, Corollary .
Corollary 1. $i\in N$ , $X_{i}\subset E$ , , $f_{i},$ $g_{i}$ : $Xarrow R+$
, Theorem 1. (i), (ii) , $C$ : $Xarrow 2^{X}$ .
$C(x). \cdot.=\prod n.C^{i}(_{X}i)\wedge$ , $\forall x\in X.$ (2.13)
$i=1$
, $C$ $X$ $\in X$ .
i.e., $\exists\overline{x}\in X$ $s.t$ . $\overline{x}\in C(\overline{x})$ . (2.14)
Proof Theorem 1. ,
$\exists\overline{x}\in X$ $s.t$ . $\forall i\in N$ , $F_{i}( \overline{x})=\inf_{y\in}$ $iF_{i}(y_{i}.’\overline{x}^{\hat{i}})$ . (2.15)
.
, $i\in N$ , $\overline{x}_{i}\in C^{i}(\overline{X}^{\wedge})i$ . , $\overline{x}=(x_{1}^{-}, \cdots, X^{-})n\in\prod_{i=1}^{n}C^{i}(\overline{X}^{\hat{i}})=C(\overline{x})$
, $\overline{x}\in X$ $C$ .
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